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Attorney Docket No. 1 999P23 1 1 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of: 
Rainer Zimmer et al. 
Serial No.: Unassigned 
Filed: Concurrent Herewith 



Group Art Unit: Unassigned 
Examiner: Unassigned 



For: Optical-Fiber Connector and Method of Connection to the End of Optical-Fiber-Cable 

PRELIMINARY AMENDMENT 

BOX PATENT APPLICATION 
COMMISSIONER OF PATENTS 
WASHINGTON, D. C. 20231 

Dear Sir: 

Prior to examination of the above-identified United States National Stage patent 
application, please amend the application as follows: 

IN THE CLAIMS: 

Please delete claims 1-5 without prejudice and insert claims 6-9 therefore. 

—6. An optical fiber connector attachable to a fiber optic cable, the optical fiber 
connector having a factory polished end face and comprising: 

a ferrule having a piece of an optical fiber previously secured therein, the piece of 
optical fiber extending from the ferrule in a rearward direction for fusion splicing to the fiber 
optic cable; 

a ferrule holder removably attached to the ferrule to allow the piece of optical fiber 



Zimmer et al. 
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extending from the ferrule to be exposed and fusion spliced to the fiber optic cable; 
a basic housing to fit over the ferrule and ferrule holder; 

a crimping ring for fixing a stress member of the fiber optic cable to the basic housing; 
an anti-kink guard that slides over the fiber optic cable and attaches to an end of the 
basic housing; and 

an outer housing. 

7. The optical fiber connector of claim 6, wherein the piece of the optical fiber 
extending from the ferrule has an end point that is disposed within the ferrule holder when the 
ferrule holder is attached to the ferrule. 

8. A method of connecting an optical fiber connector to an fiber optic cable 
comprising the steps of: 

providing a ferrule having a piece of an optical fiber previously secured therein, the 
piece of optical fiber extending from the ferrule in a rearward direction; 

sliding a ferrule holder over a portion of the fiber optic cable, the ferrule holder being 
removably attachable to the ferrule; 

fusion splicing the piece of optical fiber extending outward from the rearward portion 
of the ferrule to an optical fiber in the fiber optic cable; and 

inserting the ferrule into the ferrule holder, the ferrule holder housing a portion of the 
piece of optical fiber and a portion of the optical fiber in the fiber optic cable after the piece of 
optical fiber and the optical fiber are fused together. 

9. The method of claim 8, further comprising the steps of: 
inserting the ferrule and ferrule holder into a basic housing; 

crimping a crimp ring to the basic housing to secure at least one stress member from the 



- 2 - 



Zimmer et al. 
Serial No. Unassigned 

fiber optic cable to the basic housing; 

securing an anti-kink guard to a rearward end of the basic housing; and 
sliding an outer housing over at least a portion of the basic housing.— 

IN THE SPECIFICATION: 

Please replace the original specification with the substitute specification submitted 
herewith. Pursuant to 37 C.F.R. § 1.121(b)(3), Applicants have provided a marked-up version 
and a clean version of the specification. No new matter has been added to the specification. 
Applicants have amended the specification to comply with US practice and correct some 
translated terms. Applicants have also added an abstract. 

REMARKS 

Applicants have cancelled the previously pending claims and have submitted claims 
that are more appropriate to US practice. Applicants do not believe that the claims have been 
narrowed and therefore assert that the ruling in Festo, if applicable to applications filed under 
35 USC §371, would not apply. Applicants have also attached the changes made to the 
specification as required by 37 C.F.R. §1.12 1(b). 
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If there are any fees not accounted for, the Commissioner is authorized to charge those 
fees to Deposit Account No. 19-2167. 

Respectfully submitted, 

Date: 1 /( $fo ^ _ w ._ 

"MichacTLJLeetzow, ( 
Attorney for Applicants 
Registration No. 35,932 
P. O. Box 489 
Hickory, N. C. 28603 
Telephone: (828) 901-5319 
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Optical-Fiber Connector and Method of Connection to the End of an Optical-Fiber- 
Cable 

5 

The invention relates to an optical fiber connector having an optical fiber piece 
fixed in the factory in a ferrule, the end of the optical fiber directed outward being 
provided with a polished surface, and the end directed inward projecting from the 
ferrule and being connected by thermal welding to the inserted end of an optical 
1 o fiber to be connected, the ferrule further being fixed in a ferrule holder. 



Furthermore, the invention relates to a method for connecting this optical fiber 
connector to the end of an optical fiber cable. 

15 BACKGROUND OF THE INVENTION 

Two groups of connectors, factory-fitted and field-mounting connectors, are known 
per se. Very good mechanical and optical properties can be achieved with factory- 
fitted connectors. It is thereby possible to assemble all types of fibers onto the 
corresponding connectors. The end faces of the connectors can be provided 

2 0 according to the requirements with all known sections such as, for example, 0°PC, 
APC or UPC. However, it is disadvantageous in this case that this type of 
connector must be provided with a piece of glass fiber (pigtail) whose length is 
mostly between 2.5 and 3 meters. The end of this glass fiber piece is then spliced 
onto the cable to be connected. However, this produces an additional connection, 

2 5 or splice point, which brings with it an additional loss in the transmission link. This 

connecting point must then additionally be surrounded by an appropriate 
mechanical guard. 

In the case of "field-mounting connectors", it is advantageous that the cable to be 

3 0 connected can be connected directly to the connector. This eliminates the 

additional splice, and also the additional mechanical guard. A plurality of systems 
of field-mounting connectors are known. In the case of a bonded connector, the 
optical fiber is bonded in an appropriate receptacle and the end face is subsequently 
ground and polished. However, with some types of section this grinding and 
3 5 polishing operation is very difficult, or even cannot be executed at all. In the case 
of what are termed spliced connectors, a synthesis of factory-fitted and field- 
mounting connectors is undertaken. With these connectors, the difficult part of 
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bonding in the optical fibers, and the grinding of the end face are already carried 
out in the factory, and the connection, or splicing on of the optical fiber to be 
connected is then executed on site during the actual field assembly. In principle, 
this type of connector corresponds to a factory-fitted connector, but no additional 
5 outlay is required here to protect the splice point, because the splice is located 
directly in the connector. Such a type of connector is known by the name of 
"FuseLite connector". In the case of such a "FuseLite connector", use is made of a 
factory- fitted ferrule with a bonded optical fiber that is ground at the end face and 
in the case of which an optical fiber piece projects toward the second end face. The 

10 optical fiber to be connected is mounted directly onto this optical fiber piece by 
thermal splicing inside the connector housing. This means that in this region the 
connector must have appropriate cutouts through which the arc must be guided for 
welding. This means that in this region the connector must consist of a material of 
high quality that is exceptionally heat resistant. This material is not permitted to 

15 warp at the existing high temperatures, since otherwise it is impossible to achieve 
the required splice quality. A high quality ceramic, for example zirconium, is used 
as material for this purpose. 

German laid-open application DE 19517750 discloses an optical fiber connector in 

2 0 the case of which the end of an already permanently fixed piece of optical fiber is 

connected by thermal welding in a connecting sleeve to the end of an optical 
conductor to be connected. Recessed into the connecting sleeve for this purpose are 
lateral openings through which the welding electrodes are led up to the splice 
point. 

25 

SUMMARY OF THE INVENTION 

It is the object of the present invention to create a field mounting optical fiber 
connector in the case of which the above-named difficulties relating to splicing are 
simplified, and in the case of which it is also possible to make use in the splice 

3 0 region of materials not of such high quality. The object set is achieved with the aid 

of an optical fiber connector of the type explained at the beginning, by virtue of the 
fact that the ferrule with the fixed optical fiber can be detached from the ferrule 
holder before the thermal welding of the optical fiber end, in that the ferrule is 
pressed into a receptacle of the ferrule holder after the thermal welding, in that a 
3 5 basic housing with an axially operating compression spring is arranged over the 
ferrule holder, in that a crimping ring for fixing the stress member of the optical 
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fiber is pressed on the basic housing, in that an anti-kink guard is applied over the 
cladding of the optical fiber to be connected, and over the end of the basic housing, 
and in that an outer housing with latching elements is drawn on as a cover. 

5 Furthermore, the object arises with the invention of developing a method for 
connecting the connector according to the invention to the end of an optical fiber. 
This object set is achieved with the aid of the method according to the features of 
claim 5. 

1 0 Owing to the design of the optical fiber connector according to the invention, it is 
to be emphasized as a particular advantage by comparison with the prior art that 
splicing the optical fiber piece held in a ferrule onto the end of the optical fiber to 
be connected can not be executed inside a connector housing, but separately 
outside thereof In addition, it is now possible also to make use of a normal optical 

15 splicer for the thermal welding of the optical fiber ends. This means that a specially 
modified splicer that must be tuned to the geometry of the connector housing need 
not be used, as previously customary, for the splicing. Moreover, the welding takes 
place outside the ferrule, and so the material of the ferrule is no longer exposed to 
the high temperatures during the thermal welding operation. After the welding 

2 0 operation, the optical fiber connector is then assembled, the ferrule firstly being 
pressed into a receptacle in a ferrule holder and thereby fixed exactly in position. 
Subsequently, the further individual parts of the optical fiber connector, which 
have previously already been pushed in the appropriate sequence onto the optical 
fiber to be connected, are positioned over the ferrule and the ferrule holder. This 

2 5 completely eliminates the expensive splicing by welding inside the optical fiber 

connector, and/or a ferrule specially modified therefor and a splicer also 
specifically created therefor. The splicing is therefore a routine mounting operation 
such as is otherwise also carried out in the case of any thermal optical fiber splicing 
between two optical fiber ends. The design of the optical fiber connector described 

3 0 therefor also simultaneously characterizes the method according to the invention, 

in accordance with which the optical fiber connector is assembled after the finished 
thermal welding of the optical fiber ends. It is particularly advantageous in the case 
of the method that the splicing is performed before the assembly of the optical fiber 
connector, using the distances and dimensions prescribed by the individual parts. 
3 5 Consequently, all the positions of the individual parts are already prescribed for the 
assembly at this first operation. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be explained in more detail with the aid of four figures, in 
which: 

5 

Figure 1 shows the finally mounted optical fiber connector, 



Figure 2 shows the optical fiber connector according to figure 1, in a 
longitudinal section, 

10 

Figure 3 shows the basic housing of the optical fiber connector with inserted 
ferrule, and 



Figure 4 illustrates the cycle of the method according to the invention for 
15 producing the thermal welding of the optical fiber ends, and for 

mounting the optical fiber connector. 



DESCRIPTION OF THE INVENTION 

The optical fiber connector in accordance with the invention is illustrated in the 
2 0 assembled state in Fig. 1. It therefore shows the ferrule 2, which is inserted into a 
basic housing 1 1 , and in which the optical fiber piece 2a required for splicing is 
centrally arranged. The end faces 3 of the ferrule 2 and of the optical fiber piece 2a 
have already been provided at the factory with a suitable section such as, for 
example, with one of the types of section 0°PC, APC, UPC, which are known per 

2 5 se, such that complicated and difficult work no longer be executed when actually 

mounting the connector. An outer housing 1, which is provided with the 
corresponding latching elements 20a for fixing the optical fiber connector, is 
mounted over the basic housing 11. The anti-kink guard 13 projects at the opposite 
end of the optical fiber connector. Also indicated is a section II-II, which is 

3 0 explained in figure 2. 

Figure 2 shows the entire inner design of the optical fiber connector according to 
the invention, the optical fiber connector already being finished at the splice point 
15. It follows therefrom that the ferrule 2 with the optical fiber piece 2a already 
3 5 inserted at the factory, and with the end face 3, likewise provided with the desired 
section in the factory, is pressed after splicing has been performed in a receptacle 
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18 of the ferrule holder 9 after splicing has been perform and thereby fixed. 
Located inside a bore 9a in the ferrule holder 9 are the ends, connected to one 
another at the splice point 15, of the optical fiber piece 2a and of the optical fiber 6 
to be connected, which is freed from its coating 7 in the welding point region. The 
5 stress members 8, for example Kevlar fibers, of the optical fiber cable 14 are fixed 
at the end of the basic housing 11 with the aid of a crimping ring 12. The basic 
housing 1 1 is secured in its position with the ferrule 9 by resilient latching elements 
19. A pressure spring 10, which ensures the required contact pressure with the 
connector inserted, is drawn on a rear step of the basic housing 1 1 . Also illustrated 
10 is the anti-kink guard 13, which prevents impermissible kinking of the inserted 
optical fiber cable 14. It may also be seen that the cladding 17 has been provided 
during mounting with longitudinal slots 1 7a. 

Illustrated in figure 3 is the basic housing 1 1 with a latching element 20b which 
1 5 serves for latching into the outer housing, which surrounds it later. Also illustrated 
is the inserted ferrule 2 with the optical fiber piece 2a and the ground end face 3. 

It follows from figure 4 how the individual parts of the optical fiber connector are 
combined for mounting before the splicing operation, and so the method according 
2 0 to the invention can also be derived from this illustration. Thus, the cladding 1 7 of 
the optical fiber cable 14 is provided on a length of approximately 20 mm with 
longitudinal slots 17a such that the stress members 8 of the optical fiber cable 14 
can be gripped. Moreover, the optical fiber cable 14 is freed from its coating in the 
region of the welding point 1 5 over a length of approximately 8 mm. The anti-kink 

2 5 guard 13, the crimping ring 12 and the basic housing 11 are now pushed in 

sequence over the cladding 17 of the optical fiber cable 14. The ferrule holder 9 
with the pressure spring 10 mounted at the rear is pushed on under the cladding 17 
opened by longitudinal slots 17a, the optical fiber still projecting with its coating 7 
over a length of approximately 10 mm. The optical fiber cable 14 to be connected 

3 0 is thereby prepared for splicing over a total length of approximately 38mm with the 

end of the optical fiber piece 2a projecting in the ferrule 2. The end, prepared with 
the individual parts, of the optical fiber cable 14 is now laid into a completely 
normal thermal optical fiber splicer SG, known per se and illustrated here only 
symbolically, and fixed in its position with clamps E. From the other side of the 
3 5 optical fiber splicer SG, the optical conductor piece 2a already fixed in the ferrule 2 
in the factory is pushed in the opposite direction up to the splice point 15 and 
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likewise fixed with clamps E, the length of the projecting optical fiber piece 2a 
being approximately 6 mm. The dimensions in this figure are to be regarded only 
as examples and are, of course, to be adapted as appropriate in each case to the 
optical fiber connector used. After the thermal splicing has been carried out in the 
5 way known per se, the ferrule holder 9 is pushed against the ferrule 2, the latter 
being pressed into and fixed in a receptacle 18 (see figure 2). The splice point 15, 
and also the exposed optical fiber ends are thereby accommodated in a protected 
fashion in the bore of the ferrule holder 9. This design and mounting operation 
according to the invention renders it possible to make use of a commercially 

10 available optical fiber splicer. Subsequently, the remaining individual parts 
previously pushed on are then arranged over the ferrule holder 9, the stress 
members 8 of the optical fiber cable 14 additionally being clamped and fixed on 
the ferrule holder by the crimping ring 12. It is also expedient for the ferrule holder 
9 also to be pushed in further a little by approximately 2 to 3 mm below the 

15 unslotted cable cladding 17. 



These measures according to the invention have rendered it possible for the 
welding point certainly to be situated inside the optical fiber connector when the 
optical fiber to be connected is spliced on, without the need to provide special 
2 0 bores or cutouts for the welding operation in the ferrule. This simplifies the ferrule 
very greatly, since, firstly, there is no need to use high-temperature resistant 
material and, secondly, a simple sleeve shape is completely sufficient. It is 
advantageous, in addition, that this method also requires no modification or 
reconfiguration of optical fiber splicers. 



ABSTRACT OF THE DISCLOSURE 

The invention relates to an optical-fiber connector that consists of a ferrule 
(2) with a factory-fixed optical fiber cable element (2a) that can be detachably 
5 fixed in a ferrule support (9). The optical-fiber cable element (2a) is thermally 
spliced to the end (6) of the optical fiber cable (14) to be connected before the 
ferrule (2) is fixed in the seat (18) of the ferrule support (9). 
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The invention relates to an optical [conductor] fiber connector having an optical 
[conductor] fiber piece fixed in the factory in a ferrule, the end of the optical 
[conductor] fiber directed outward being provided with a [ground] polished surface, 
and the end directed inward projecting from the ferrule and being connected by 
1 0 thermal welding to the inserted end of an optical [conductor] fiber to be connected, 
the ferrule further being fixed in a ferrule holder. 

Furthermore, the invention relates to a method for connecting this optical 
[conductor] fiber connector to the end of an optical [conductor] fiber cable . 

15 

BACKGROUND OF THE INVENTION 

Two groups of connectors, factory-fitted and field-mounting connectors, are known 
per se. Very good mechanical and optical properties can be achieved with factory- 
fitted connectors. It is thereby possible to assemble all types of fibers onto the 
2 0 corresponding connectors. The end faces of the connectors can be provided 
according to the requirements with all known sections such as, for example, 0°PC, 
APC or UPC. However, it is disadvantageous in this case that this type of 
connector must be provided with a piece of glass fiber (pigtail) whose length is 
mostly between 2.5 and 3 meters. The end of this glass fiber piece is then spliced 

2 5 onto the cable to be connected. However, this produces an additional connection, 

or splice point, which brings with it an additional loss in the transmission link. This 
connecting point must then additionally be surrounded by an appropriate 
mechanical guard. 

3 0 In the case of "field-mounting connectors", it is advantageous that the cable to be 

connected can be connected directly to the connector. This eliminates the 
additional splice, and also the additional mechanical guard. A plurality of systems 
of field-mounting connectors are known. In the case of a bonded connector, the 
optical [conductor] fiber is bonded in an appropriate receptacle and the end face is 
3 5 subsequently ground and polished. However, with some types of section this 
grinding and polishing operation is very difficult, or even cannot be executed at all. 
In the case of what are termed spliced connectors, a synthesis of factory- fitted and 
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field-mounting connectors is undertaken. With these connectors, the difficult part 
of bonding in the optical [conductorsjfibers, and the grinding of the end face are 
already carried out in the factory, and the connection, or splicing on of the optical 
[conductorjfiber to be connected is then executed on site during the actual field 
5 assembly. In principle, this type of connector corresponds to a factory-fitted 
connector, but no additional outlay is required here to protect the splice point, 
because the splice is located directly in the connector. Such a type of connector is 
known by the name of "FuseLite connector". In the case of such a "FuseLite 
connector", use is made of a factory-fitted ferrule with a bonded optical 

1 0 [conductorj fiber that is ground at the end face and in the case of which an optical 
[conductorj fiber piece projects [onjtoward the second end face. The optical 
[conductorj fiber to be connected is mounted directly onto this optical 
[conductorj fiber piece by thermal splicing inside the connector housing. This 
means that in this region the connector must have appropriate cutouts through 

15 which the arc must be guided for welding. This means that in this region the 
connector must consist of a material of high quality that is exceptionally heat 
resistant. This material is not permitted to warp at the existing high temperatures, 
since otherwise it is impossible to achieve the required splice quality. A high 
quality ceramic, for example zirconium, is used as material for this purpose. 

20 

German laid-open application DE 19517750 discloses an optical [conductorj fiber 
connector in the case of which the end of an already permanently fixed piece of 
optical [conductorj fiber is connected by thermal welding in a connecting sleeve to 
the end of an optical conductor to be connected. Recessed into the connecting 

2 5 sleeve for this purpose are lateral openings through which the welding electrodes 

are led up to the splice point. 

SUMMARY OF THE INVENTION 

It is the object of the present invention to create a field mounting optical 

3 0 [conductorj fiber connector in the case of which the above-named difficulties 

relating to splicing are simplified, and in the case of which it is also possible to 
make use in the splice region of materials not of such high quality. The object set is 
achieved with the aid of an optical [conductorj fiber connector of the type explained 
at the beginning, by virtue of the fact that the ferrule with the fixed optical 
3 5 [conductorj fiber can be detached from the ferrule holder before the thermal 
welding of the optical [conductorj fiber end, in that the ferrule is pressed into a 
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receptacle of the ferrule holder after the thermal welding, in that a basic housing 
with an axially operating compression spring is arranged over the ferrule holder, in 
that a crimping ring for fixing the stress member of the optical [conductor] fiber is 
pressed on the basic housing, in that an anti-kink guard is applied over the cladding 
of the optical [conductor] fiber to be connected, and over the end of the basic 
housing, and in that an outer housing with latching elements is drawn on as a 
cover. 

Furthermore, the object arises with the invention of developing a method for 
connecting the connector according to the invention to the end of an optical 
[conductor] fiber . This object set is achieved with the aid of the method according 
to the features of claim 5. 

Owing to the design of the optical [conductor] fiber connector according to the 
invention, it is to be emphasized as a particular advantage by comparison with the 
prior art that splicing the optical [conductor] fiber piece held in a ferrule onto the 
end of the optical [conductor] fiber to be connected can not be executed [not] inside 
a connector housing, but separately outside thereof. In addition, it is now possible 
also to make use of a normal optical splicer for the thermal welding of the optical 
[conductor] fiber ends. This means that a specially modified splicer that must be 
tuned to the geometry of the connector housing need not be used, as previously 
customary, for the splicing. Moreover, the welding takes place outside the ferrule, 
and so the material of the ferrule is no longer exposed to the high temperatures 
during the thermal welding operation. After the welding operation, the optical 
[conductor] fiber connector is then assembled, the ferrule firstly being pressed into 
a receptacle in a ferrule holder and thereby fixed exactly in position. Subsequently, 
the further individual parts of the optical [conductor] fiber connector, which have 
previously already been pushed in the appropriate sequence onto the optical 
[conductor] fiber to be connected, are positioned over the ferrule and the ferrule 
holder. This completely eliminates the expensive splicing by welding inside the 
optical [conductor] fiber connector, and/or a ferrule specially modified therefor and 
a splicer also specifically created therefor. The splicing is therefore a routine 
mounting operation such as is otherwise also carried out in the case of any thermal 
optical [conductor] fiber splicing between two optical [conductor] fiber ends. The 
design of the optical [conductor] fiber connector described therefor also 
simultaneously characterizes the method according to the invention, in accordance 
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with which the optical [conductor] fiber connector is assembled after the finished 
thermal welding of the optical [conductor] fiber ends. It is particularly 
advantageous in the case of the method that the splicing is performed before the 
assembly of the optical [conductor] fiber connector, using the distances and 
dimensions prescribed by the individual parts. Consequently, all the positions of 
the individual parts are already prescribed for the assembly at this first operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be explained in more detail with the aid of four figures, in 
which: 

[fJFigure 1 shows the finally mounted optical [conductor] fiber connector, 

[f]Figure 2 shows the optical [conductor] fiber connector according to figure 1 , in a 
longitudinal section, 

[f|Figure 3 shows the basic housing of the optical [conductor] fiber connector with 
inserted ferrule, and 

[f]Figure 4 illustrates the cycle of the method according to the invention for 
producing the thermal welding of the optical [conductor] fiber ends, 
and for mounting the optical [conductor] fiber connector. 

DESCRIPTION OF THE INVENTION 

The optical [conductor] fiber connector in accordance with the invention is 
illustrated in the assembled state in [figure] Fig. 1. It therefore shows the ferrule 2, 
which is inserted into a basic housing 11, and in which the optical [conductor] fiber 
piece 2a required for splicing is centrally arranged. The end faces 3 of the ferrule 2 
and of the optical [conductorj fiber piece 2a have already been provided at the 
factory with a suitable section such as, for example, with one of the types of section 
0°PC, APC, UPC, which are known per se, such that [no] complicated and difficult 
work [need any]no longer be executed when actually mounting the connector. An 
outer housing 1 , which is provided with the corresponding latching elements 20a 
for fixing the optical [conductor]fiber connector, is mounted over the basic housing 
11. The anti-kink guard 13 projects at the opposite end of the optical 
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[conductor] fiber connector. Also indicated is a section II-II, which is explained in 
figure 2. 

Figure 2 shows the entire inner design of the optical [conductorj fiber connector 
5 according to the invention, the optical [conductorj fiber connector already being 
finished at the splice point 15. It follows therefrom that the ferrule 2 with the 
optical [conductorj fiber piece 2a already inserted at the factory, and with the end 
face 3, likewise provided with the desired section in the factory, is pressed after 
splicing has been performed in a receptacle 18 of the ferrule holder 9 after splicing 

1 o has been perform and thereby fixed. Located inside a bore 9a in the ferrule holder 9 

are the ends, connected to one another at the splice point 15, of the optical 
[conductor]fiber piece 2a and of the optical [conductor] fiber 6 to be connected, 
which is freed from its coating 7 in the welding point region. The stress members 
8, for example Kevlar fibers, of the optical [conductor] fiber cable 14 are fixed at 
15 the end of the basic housing 11 with the aid of a crimping ring 12. The basic 
housing 1 1 is secured in its position with the ferrule 9 by resilient latching elements 
19. A pressure spring 10, which ensures the required contact pressure with the 
connector inserted, is drawn on a rear step of the basic housing 1 1 . Also illustrated 
is the anti-kink guard 13, which prevents impermissible kinking of the inserted 

2 0 optical [conductorj fiber cable 14. It may also be seen that the cladding 17 has been 

provided during mounting with longitudinal slots 1 7a. 

Illustrated in figure 3 is the basic housing 1 1 with a latching element 20b which 
serves for latching into the outer housing, which surrounds it later. Also illustrated 

2 5 is the inserted ferrule 2 with the optical [conductorj fiber piece 2a and the ground 

end face 3. 

It follows from figure 4 how the individual parts of the optical [conductorj fiber 
connector are combined for mounting before the splicing operation, and so the 

3 0 method according to the invention can also be derived from this illustration. Thus, 

the cladding 17 of the optical [conductorj fiber cable 14 is provided on a length of 
approximately 20 mm with longitudinal slots 17a such that the stress members 8 of 
the optical [conductorj fiber cable 14 can be gripped. Moreover, the optical 
[conductorj fiber cable 14 is freed from its coating in the region of the welding 
3 5 point 15 over a length of approximately 8 mm. The anti-kink guard 13, the 
crimping ring 1 2 and the basic housing 1 1 are now pushed in sequence over the 
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cladding 17 of the optical [conductor] fiber cable 14. The ferrule holder 9 with the 
pressure spring 10 mounted at the rear is pushed on under the cladding 17 opened 
by longitudinal slots 17a, the optical [conductor] fiber still projecting with its 
coating 7 over a length of approximately 10 mm. The optical [conductorj fiber cable 
5 14 to be connected is thereby prepared for splicing over a total length of 
approximately 38mm with the end of the optical [conductor] fiber piece 2a 
projecting in the ferrule 2. The end, prepared with the individual parts, of the 
optical [conductor] fiber cable 14 is now laid into a completely normal thermal 
optical [conductor] fiber splicer SG, known per se and illustrated here only 

10 symbolically, and fixed in its position with clamps E. From the other side of the 
optical [conductor] fiber splicer SG, the optical conductor piece 2a already fixed in 
the ferrule 2 in the factory is pushed in the opposite direction up to the splice point 
15 and likewise fixed with clamps E, the length of the projecting optical 
[conductor] fiber piece 2a being approximately 6 mm. The dimensions in this figure 

1 5 are to be regarded only as examples and are, of course, to be adapted as appropriate 
in each case to the optical [conductor] fiber connector used. After the thermal 
splicing has been carried out in the way known per se, the ferrule holder 9 is 
pushed against the ferrule 2, the latter being pressed into and fixed in a receptacle 
18 (see figure 2). The splice point 15, and also the exposed optical [conductor] fiber 

2 0 ends are thereby accommodated in a protected fashion in the bore of the ferrule 
holder 9. This design and mounting operation according to the invention renders it 
possible to make use of a commercially available optical [conductor] fiber splicer. 
Subsequently, the remaining individual parts previously pushed on are then 
arranged over the ferrule holder 9, the stress members 8 of the optical 

2 5 [conductor] fiber cable 14 additionally being clamped and fixed on the ferrule 

holder by the crimping ring 12. It is also expedient for the ferrule holder 9 also to 
be pushed in further a little by approximately 2 to 3 mm below the unslotted cable 
cladding 17. 

3 0 These measures according to the invention have rendered it possible for the 

welding point certainly to be situated inside the optical [conductor] fiber connector 
when the optical [conductor] fiber to be connected is spliced on, without the need to 
provide special bores or cutouts for the welding operation in the ferrule. This 
simplifies the ferrule very greatly, since, firstly, there is no need to use high- 
3 5 temperature resistant material and, secondly, a simple sleeve shape is completely 




sufficient. It is advantageous, in addition, that this method also requires no 
modification or reconfiguration of optical [conductor] fiber splicers. 



ABSTRACT OF THE DISCLOSURE 



The invention relates to an optical-fiber connector that consists of a ferrule 
(2) with a factory-fixed optical fiber cable element (2a) that can be detachablv 
fixed in a ferrule support (9). The optical-fiber cable element (2a) is thermally 
spliced to the end (6) of the optical fiber cable (14) to be connected before the 
ferrule (2) is fixed in the seat (18) of the ferrule support (9). 



■j. o-o 3 .1 M^^M^^ssms 
4(P^ T > 10/031666 

WO 01/06291 PCT/DEOO/02324 

531 RecWO'i/s i * 18 JAN 2002 

Description 

Optical conductor connector, and a method for 
connection to the end of an optical conductor 

The invention relates to an optical conductor connector 
having an optical conductor piece fixed in the factory 
in a ferrule, the end of the optical conductor directed 
outward being provided with a ground surface, and the 
end directed inward projecting from the ferrule and 
being connected by thermal welding to the inserted end 
of an optical conductor to be connected, the ferrule 
further being fixed in a ferrule holder. 

Furthermore, the invention relates to a method for 
connecting this optical conductor connector to the end 
of an optical conductor. 

Two groups of connectors, factory- fitted and field- 
mounting connectors, are known per se . Very good 
mechanical and optical properties can be achieved with 
factory-fitted connectors. It is thereby possible to 
assemble all types of fibers onto the corresponding 
connectors. The end faces of the connectors can be 
provided according to the requirements with all known 
sections such as, for example, 0°PC, APC or UPC. 
However, it is disadvantageous in this case that this 
type of connector must be provided with a piece of 
glass fiber (pigtail) whose length is mostly between 
2.5 and 3 meters. The end of this glass fiber piece is 
then spliced onto the cable to be connected. However, 
this produces an additional connection, or splice 
point, which brings with it an additional loss in the 
transmission link. This connecting point must then 
additionally be surrounded by an appropriate mechanical 
guard. 

In the case of "field-mounting connectors", it is 
advantageous that the cable to be connected can be 
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connected directly to the connector. This eliminates 
the additional splice, and also the additional 
mechanical guard. A plurality of systems of field- 
mounting connectors are known. In the case of a bonded 
5 connector, the optical conductor is bonded in an 
appropriate receptacle and the end face is subsequently 
ground and polished. However, with some types of 
section this grinding and polishing operation is very 
difficult, or even cannot be executed at all. In the 
10 case of what are termed spliced connectors, a synthesis 
of factory-fitted and field-mounting connectors is 
undertaken. With these connectors, the difficult part 
of bonding in the optical conductors, and the grinding 
of the end face are already carried out in the factory, 
15 and the connection, or splicing on of the optical 
conductor to be connected is then executed on site 
during the actual field assembly. In principle, this 
type of connector corresponds to a factory- fitted 
connector, but no additional outlay is required here to 
20 protect the splice point, because the splice is located 
directly in the connector. Such a type of connector is 
known by the name of "FuseLite connector" . In the case 
of such a "FuseLite connector", use is made of a 
factory- fitted ferrule with a bonded optical conductor 
25 that is ground at the end face and in the case of which 
an optical conductor piece projects on the second end 
face. The optical conductor to be connected is mounted 
directly onto this optical conductor piece by thermal 
splicing inside the connector housing. This means that 
3 0 in this region the connector must have appropriate 
cutouts through which the arc must be guided for 
welding. This means that in this region the connector 
must consist of a material of high quality that is 
exceptionally heat resistant. This material is not 
35 permitted to warp at the existing high temperatures, 
since otherwise it is impossible to achieve the 
required splice quality. A high quality ceramic, for 
example zirconium, is used as material for this 
purpose . 
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German laid-open application DE 19517750 discloses an 
optical conductor connector in the case of which the 
end of an already permanently fixed piece of optical 
5 conductor is connected by thermal welding in a 
connecting sleeve to the end of an optical conductor to 
be connected. Recessed into the connecting sleeve for 
this purpose are lateral openings through which the 
welding electrodes are led up to the splice point. 

10 

It is the object of the present invention to create a 
field mounting optical conductor connector in the case 
of which the above-named difficulties relating to 
splicing are simplified, and in the case of which it is 
15 also possible to make use in the splice region of 
materials not of such high quality. The object set is 
achieved with the aid of an optical conductor connector 
of the type explained at the beginning, by virtue of 
the fact that the ferrule with the fixed optical 

2 0 conductor can be detached from the ferrule holder 
before the thermal welding of the optical conductor 
end, in that the ferrule is pressed into a receptacle 
of the ferrule holder after the thermal welding, in 
that a basic housing with an axially operating 

25 compression spring is arranged over the ferrule holder, 
in that a crimping ring for fixing the stress member of 
the optical conductor is pressed on the basic housing, 
in that an ant i -kink guard is applied over the cladding 
of the optical conductor to be connected, and over the 

3 0 end of the basic housing, and in that an outer housing 
with latching elements is drawn on as a cover. 

Furthermore, the object arises with the invention of 
developing a method for connecting the connector 
35 according to the invention to the end of an optical 
conductor. This object set is achieved with the aid of 
the method according to the features of claim 5. 



.'L OCB3 .TIL 6nft J& ... ©€» 3..' J.. 'OJES 



WO 01/06291 - 4 - PCT/DE00/02324 

Owing to the design of the optical conductor connector 
according to the invention, it is to be emphasized as a 
particular advantage by comparison with the prior art 
that splicing the optical conductor piece held in a 
ferrule onto the end of the optical conductor to be 
connected can be executed not inside a connector 
housing, but separately outside thereof. In addition, 
it is now possible also to make use of a normal optical 
splicer for the thermal welding of the optical 
conductor ends. This means that a specially modified 
splicer that must be tuned to the geometry of the 
connector housing need not be used, as previously 
customary, for the splicing. Moreover, the welding 
takes place outside the ferrule, and so the material of 
the ferrule is no longer exposed to the high 
temperatures during the thermal welding operation. 
After the welding operation, the optical conductor 
connector is then assembled, the ferrule firstly being 
pressed into a receptacle in a ferrule holder and 
thereby fixed exactly in position. Subsequently, the 
further individual parts of the optical conductor 
connector, which have previously already been pushed in 
the appropriate sequence onto the optical conductor to 
be connected, are positioned over the ferrule and the 
ferrule holder. This completely eliminates the 
expensive splicing by welding inside the optical 
conductor connector, and/or a ferrule specially 
modified therefor and a splicer also specifically 
created therefor. The splicing is therefore a routine 
mounting operation such as is otherwise also carried 
out in the case of any thermal optical conductor 
splicing between two optical conductor ends. The design 
of the optical conductor connector described therefor 
also simultaneously characterizes the method according 
to the invention, in accordance with which the optical 
conductor connector is assembled after the finished 
thermal welding of the optical conductor ends. It is 
particularly advantageous in the case of the method 
that the splicing is performed before the assembly of 
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the optical conductor connector, using the distances 
and dimensions prescribed by the individual parts. 
Consequently, all the positions of the individual parts 
are already prescribed for the assembly at this first 
5 operation. 

The invention will now be explained in more detail with 
the aid of four figures, in which: 



10 figure 1 shows the finally mounted optical conductor 
connector, 



15 



figure 2 shows the optical conductor connector 
Lng to figure 1, in a longitudinal 
section, 



20 



25 



30 



35 



figure 3 shows the basic housing of the optical 
' conductor connector with inserted ferrule, 
and 

figure 4 illustrates the cycle of the method according 
to the invention for producing the thermal 
welding of the optical conductor ends, and 
for mounting the optical conductor connector. 

The optical conductor connector in accordance with the 
invention is illustrated in the assembled state in 
figure 1. It therefore shows the ferrule 2, which is 
inserted into a basic housing 11, and in which the 
optical conductor piece 2a required for splicing is 
centrally arranged. The end faces 3 of the ferrule 2 
and of the optical conductor piece 2a have already been 
provided at the factory with a suitable section such 
as, for example, with one of the types of section 0°PC, 
APC, UPC, which are known per se, such that no 
complicated and difficult work need any longer be 
executed when actually mounting the connector. An outer 
housing 1, which is provided with the corresponding 
latching elements 20a for fixing the optical conductor 
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connector, is mounted over the basic housing 11. The 
ant i -kink guard 13 projects at the opposite end of the 
optical conductor connector. Also indicated is a 
section II-II, which is explained in figure 2. 

Figure 2 shows the entire inner design of the optical 
conductor connector according to the invention, the 
optical conductor connector already being finished at 
the splice point 15. It follows therefrom that the 
ferrule 2 with the optical conductor piece 2a already 
inserted at the factory, and with the end face 3, 
likewise provided with the desired section in the 
factory, is pressed after splicing has been performed 
in a receptacle 18 of the ferrule holder 9 and thereby 
fixed. Located inside a bore 9a in the ferrule holder 9 
are the ends, connected to one another at the splice 
point 15, of the optical conductor piece 2a and of the 
optical conductor 6 to be connected, which is freed 
from its coating 7 in the welding point region. The 
stress members 8, for example Kevlar fibers, of the 
optical conductor 14 are fixed at the end of the basic 
housing 11 with the aid of a crimping ring 12 . The 
basic housing 11 is secured in its position with the 
ferrule 9 by resilient latching elements 19. A pressure 
spring 10, which ensures the required contact pressure 
with the connector inserted, is drawn on a rear step of 
the basic housing 11. Also illustrated is the anti-kink 
guard 13, which prevents impermissible kinking of the 
inserted optical conductor 14. It may also be seen that 
the cladding 17 has been provided during mounting with 
longitudinal slots 17a. 

Illustrated in figure 3 is the basic housing 11 with a 
latching element 2 0b which serves for latching into the 
outer housing, which surrounds it later. Also 
illustrated is the inserted ferrule 2 with the optical 
conductor piece 2a and the ground end face 3 . 
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It follows from figure 4 how the individual parts of 
the optical conductor connector are combined for 
mounting before the splicing operation, and so the 
method according to the invention can also be derived 
from this illustration. Thus, the cladding 17 of the 
optical conductor cable 14 is provided on a length of 
approximately 2 0 mm with longitudinal slots 17a such 
that the stress members 8 of the optical conductor 14 
can be gripped. Moreover, the optical conductor 14 is 
freed from its coating in the region of the welding 
point 15 over a length of approximately 8 mm. The anti- 
kink guard 13, the crimping ring 12 and the basic 
housing 11 are now pushed in sequence over the cladding 
17 of the optical conductor 14. The ferrule holder 9 
with the pressure spring 10 mounted at the rear is 
pushed on under the cladding 17 opened by longitudinal 
slots 17a, the optical conductor still projecting with 
its coating 7 over a length of approximately 10 mm. The 
optical conductor 14 to be connected is thereby 
prepared for splicing over a total length of 
approximately 3 8mm with the end of the optical 
conductor piece 2a projecting in the ferrule 2. The 
end, prepared with the individual parts, of the optical 
conductor 14 is now laid into a completely normal 
thermal optical conductor splicer SG, known per se and 
illustrated here only symbolically, and fixed in its 
position with clamps E. From the other side of the 
optical conductor splicer SG, the optical conductor 
piece 2a already fixed in the ferrule 2 in the factory 
is pushed in the opposite direction up to the splice 
point 15 and likewise fixed with clamps E, the length 
of the projecting optical conductor piece 2a being 
approximately 6 mm. The dimensions in this figure are 
to be regarded only as examples and are, of course, to 
be adapted as appropriate in each case to the optical 
conductor connector used. After the thermal splicing 
has been carried out in the way known per se, the 
ferrule holder 9 is pushed against the ferrule 2, the 
latter being pressed into and fixed in a receptacle 18 
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(see figure 2). The splice point 15, and also the 
exposed optical conductor ends are thereby accommodated 
in a protected fashion in the bore of the ferrule 
holder 9. This design and mounting operation according 
5 to the invention renders it possible to make use of a 
commercially available optical conductor splicer. 
Subsequently, the remaining individual parts previously 
pushed on are then arranged over the ferrule holder 9, 
the stress members 8 of the optical conductor 14 
10 additionally being clamped and fixed on the ferrule 
holder by the crimping ring 12. It is also expedient 
for the ferrule holder 9 also to be pushed in further a 
little by approximately 2 to 3 mm below the unslotted 
cable cladding 17. 

15 

These measures according to the invention have rendered 
it possible for the welding point certainly to be 
situated inside the optical conductor connector when 
the optical conductor to be connected is spliced on, 

2 0 without the need to provide special bores or cutouts 
for the welding operation in the ferrule. This 
simplifies the ferrule very greatly, since, firstly, 
there is no need to use high- temperature resistant 
material and, secondly, a simple sleeve shape is 

25 completely sufficient. It is advantageous, in addition, 
that this method also requires no modification or 
reconfiguration of optical conductor splicers. 
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Patent claims 

1. An optical conductor connector having an optical 
conductor piece fixed in the factory in a ferrule, 
the end of the optical conductor piece directed 
outward being provided with a ground surface, and 
the end of the optical conductor piece directed 
inward projecting from the ferrule and being 
connected by thermal welding to the inserted end 
of an optical conductor to be connected, the 
ferrule further being fixed in a ferrule holder, 
characterized in that the ferrule (2) with the 
fixed optical conductor piece (2a) can be detached 
from the ferrule holder (9) before the thermal 
welding of the optical conductor ends, in that the 
ferrule (2) is pressed into a receptacle (18) of 
the ferrule holder (9) after the thermal welding, 
in that a basic housing (11) with an axially 
operating compression spring (10) is arranged over 
the ferrule holder (9) , in that a crimping ring 
(12) for fixing the stress member (8) of the 
optical conductor (14) is pressed on the basic 
housing (11) , in that an ant i -kink guard (13) is 
applied over the cladding (17) ■ of the optical 
conductor (14) to be connected, and over the end 
of the basic housing (11) , and in that an outer 
housing (1) with latching elements (20a) is drawn 
on as a cover. 

2 . The optical conductor connector as claimed in 
claim 1, characterized in that the basic housing 
(11) is fixed on the ferrule holder (9) with the 
aid of latching elements (19) . 

3 . The optical conductor connector as claimed in one 
of the preceding claims, characterized in that the 
ends of the optical conductor piece (2a) and of 
the optical conductor (6) to be connected are 
guided in a protected fashion with the welding 
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point (15) lying therebetween inside the 
longitudinal bore (9a) of the ferrule (9) . 

4. The optical conductor connector as claimed in one 
5 of the preceding claims, characterized in that the 

outer housing (1) is provided with latching 
elements (20a) which act correspondingly with 
those of connector receptacles. 

10 5. A method for connecting the optical conductor 
connector as claimed in one of the preceding 
claims to the end of an optical conductor to be 
connected, characterized in that firstly the anti- 
kink guard (13) , the crimping ring (12) and the 
15 basic housing (11) are pushed onto the cladding 

(17) of the optical conductor (14) to be 
connected, in that the cladding (17) of the 
optical conductor (14) is slotted by at least one 
longitudinal slot (17a) to the length required for 
20 the optical conductor connector, in that the end 

(6) of the optical conductor (14) is freed from 
the coating (7) to the length required for the 
splicing, in that the ferrule holder (9) with the 
compression spring (10) mounted on the end is 
25 pushed onto the optical conductor (14) , in that 

the end of the optical conductor piece (2a) 
projecting from the ferrule (2) , and the end (6) 
of the optical conductor (14) to be connected are 
connected to one another in a thermal optical 
3 0 conductor splicer (SG) known per se, in that 

thereafter the ferrule (2) is pressed into the 
end-face receptacle (18) of the ferrule holder 
(9) , in that the basic housing (11) is pushed 
thereover and fixed, in that the crimping ring 
35 (12) is pressed on over the stress member (8) of 

the optical conductor (14) , in that the anti-kink 
guard (13) is fixed on the basic housing (11) , and 
in that the outer housing (1) is drawn on over the 
mounted connector unit. 
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Abkurzungen wird auf die Erklarungen ("Guidance Notes on 
Codes and Abbreviations") am Anfangjeder regularen Ausgabe 
der PCT-Gazette verwiesen. 



= (54) Title: OPTICAL-FIBER CONNECTOR AND METHOD OF CONNECTION TO THE END OF AN OPTICAL-FIBERCA- 

55 (54) Bezeichnung: UCHTWELLENLETTERSTECKER UND VERFAHREN ZUM ANSCHLUSS AN DAS ENDE EINES 
= UCHTWELLENLETTERS 




ON 

fs| (57) Abstract: The invention relates to an optical-fiber connector that consists of a ferrule (2) with a factory-fixed optical-fiber cable 
^ element (2a) that can be detachably fixed in a ferrule support (9). The optical-fiber cable element (2a) is thermally spliced to the end 
(6) of the optical fiber cable (14) to be connected before the ferrule (2) is fixed in the seat (18) of the ferrule support (9). 

T— I 

(57) Zusammenfassung: Bei der Erfindung handelt es sich urn einen Lichtwellenleiterstecker aus einer Ferrule (2) mit werkseitig 
Q fixiertem Lichtwellenleiterstuck (2a), die trennbar in einem Ferrulenhalter (9) fixierbar ist. Die thermische Anspleifiung des Licht- 

wellenleiterstiicks (2a) mit dem Ende (6) eines anzuschliefienden Lichtwellenleiters (14) erfolgt vor dem Fixieren der Ferrule (2) in 
^ der Aufiiahme (18) des Ferrulen-Halters (9). 
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Declaration and Power of Attorney for Patent Application 
Erklarung fur Patentanmeldungen mit Vollmacht 



German Language Declaration 



AJs nachstehend benannter Erfinder erklare ich hiermit an Eides 
Statt: 

daB mein Wohnsitz, meine Postanschrift und meine 
Staatsangehorigkeit den im nachstehenden nach meinem Namen 
aufgefuhrten Angaben entsprechen, daB ich nach bestem Wissen 
der urspriingliche, erste und alleinige Erfinder (falls nachstehend 
nur ein Name angegeben ist) oder ein urspriinglicher, erster und 
Miterfinder (falls nachstehend mehrere Namen aufgefuhrt sind) 
des Gegenstandes bin, fur den dieser Antrag gestellt wird und fur 
den ein Patent fur die Erfindung mit folgendem Titel beantragt 
wird: 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated 
next to my name. 

I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention entitled 

Optical-Fiber Connector and Method 

of Connection to the End ot an 
Optical-Fiber-Cable 



deren Beschreibung hier beigefugt ist, es sei denn (in diesem 
Falle Zutreffendes bitte ankreuzen), diese Erfindung 

□ wurde angemeldet am * 

unter der US-Anmeldenummer oder unter der 
Internationalen Anmeldenummer im Rahmen des 
Vertrags iiber die Zusammenarbeit auf dem Gebiet 
des Patentwesens (PCT) 

und am 

abgeandert (falls 

zutreffend). 



the specification of which is attached hereto unless the following 
box is checked: 

S was filed on 1/18/02 

as United States Application Number or PCT 
International Application Number 

10/031,666 

and was amended on 
(if applicable). 



Ich bestatige hiermit, daB ich den Inhalt der oben angegebenen 
Patentanmeldung, einschlieBlich der Anspriiche, die eventuell 
durch einen oben erwahnten Zusatzantrag abgeandert wurde, 
durchgesehen und verstanden habe. 



I hereby state that I have reviewed and understand the contents 
of the above identified specification, including the claims, as 
amended by any amendment referred to above. 



Ich erkenne meine Pflicht zur Offenbarung jeglicher 
Informationen an, die zur Prufung der Patentfahigkeit in Einklang 
mit Titel 37, Code of Federal Regulations, §1.56 von Belang 
sind. 



I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, § 1.56. 
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Burden Hour Statement: This form is estimated to take 0 4 hours to complete Time will vary depending upon the needs of the individual case. Any 
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, Patent and Trademark Office, 
Washington. DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO. Commissioner of Patents and Trademarks. 
Washington, DC 20231. 
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German Language Declaration 



Ich beanspruche hiermit auslandische Priori tatsvorteile gemafl Title 35, 
US-Code, § 119 (a)-(d), bzw. § 365(b) aller unten aufgefuhrten 
Auslandsanmeldungen fiir Patente Oder Erfinderurkunden, oder § 
365(a) aller PCT internationalen Anmeldungen, welche wenigstens ein 
Land ausser den Vereinigten Staaten von Amerika benennen, und habe 
nachstehend durch ankreuzen samtliche Auslands- anmeldungen fur 
Patente bzw. Erfinderurkunden oder PCT internationale Anmeldungen 
angegeben, deren Anmeldetag dem der Anmeldung, fur welche Prioritat 
beansprucht wird, vorangeht. 

Prior Foreign Applications 

(Friihere auslandische Anmeldungen) 

19933740-3 Germany 



(Ni 
(Ni 



lumber) 
ummer) 



(Country) 
(Land) 



I hereby claim foreign priority under Title 35, United States Code, § 
1 19(a)-(d) or § 365(b) of any foreign application(s) for patent or 
inventor's certificate, or § 365(a) of any PCT International application 
which designated at least one country other than the United States, listed 
below and have also identified below, by checking the box, any foreign 
application for patent or inventor's certificate, or PCT International 
application having a filing date before that of the application on which 
priority is claimed. 



19/07/99 



(Day/Month/Year Filed) 
(Tag/Monat/Jahr der Anmeldung) 



Priority Not Claimed 
Prioritat nicht beansprucht 



□ 



(Number) 
(Nummer) 



(Country) 
(Land) 



Ich beanspruche hiermit Prioritatsvorteile unter Title 35, US-Code, 
§ 1 19(e) aller US-Hilfsanmeldungen wie unten aufgezahlt. 



(Application No.) 
(Aktenzeichen) 



(Filing Date) 
(Anmeldetag) 



(Day/Month/Year Filed) 
(Tag/Monat/Jahr der Anmeldung) 



□ 



I hereby claim the benefit under Title 35, United States Code, 

§ 1 19(e) of any United States provisional application(s)listed below. 



(Application No.) 
(Aktenzeichen) 



(Filing Date) 
(Anmeldetag) 



Ich beanspruche hiermit die mir unter Title 35, US-Code, § 120 
zustehenden Vorteile aller unten aufgefiihrten US-Patentanmeldungen 
bzw. § 365(c) aller PCT internationalen Anmeldungen, welche die 
Vereinigten Staaten von Amerika benennen, und erkenne, insofern der 
Gegenstand eines jeden fruheren Anspruchs dieser Patentanmeldung 
nicht in einer US-Patentanmeldung, bzw. PCT internationalen 
Anmeldung in in einer gemaB dem ersten Absatz von Title 35, US-Code, 
§ 1 12 vorgeschriebenen Art und Weise offenbart wurde, meine Pflicht 
zur Offenbarung jeglicher Informationen an, die zur Priifung der 
Patentfahigkeit in Einklang mit Title 37, Code of Federal Regulations, 
§ 1 .56 von Belang sind und die im Zeitraum zwischen dem Anmeldetag 
der fruheren Patentanmeldung und dem nationalen oder im Rahmen des 
Vertrags uber die Zusammenarbeit auf dem Gebiet des Patentwesen 
(PCT) giiltigen internationalen Anmeldetags bekannt geworden sind. 



(Application No.) 
(Aktenzeichen) 



(Application No.) 
(Aktenzeichen) 



(Filing Date) 
(Anmeldetag) 



(Filing Date) 
(Anmeldetag) 



Ich erklare hiermit, dafi alle in der vorliegenden Erklarung von mir 
gemachten Angaben nach bestem Wissen und Gewissen der Wahrheit 
entsprechen, und ferner daB ich diese eidesstattliche Erklarung in 
Kenntnis dessen ablege, daJJ wissentlich und vorsatzlich falsche 
Angaben oder dergleichen gemaB § 1 00 1 , Title 1 8 des US-Code strafbar 
sind und mit Geldstrafe und/oder Gefangnis bestraft werden konnen und 
daft derartige wissentlich und vorsatzlich falsche Angaben die 
Rechtswirksamkeit der vorliegenden Patentanmeldung oder eines 
aufgrund deren erteilten Patentes gefahrden konnen. 



I hereby claim the benefit under Title 35, United States Code, § 120 of 
any United States application(s), or § 365(c) of any PCT International 
application designating the United States, listed below and, insofar as the 
subject matter of each of the claims of this application is not disclosed in 
the prior United States or PCT International application in the manner 
provided by the first paragraph of Title 35, United States Code, § 1 12, 
I acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, § 1.56 
which became available between the filing date of the prior application 
and the national or PCT International filing date of this application. 



(Status) (patented, pending, abandoned) 
(Status) (patentiert, schwebend, aufgegeben) 



(Status) (patented, pending, abandoned) 
(Status) (patentiert, schwebend, aufgegeben) 



I hereby declare that all statements made herein of my own knowledge 
are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 
1 8 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 
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German Language Declaration 



VERTRETUNGSVOLMACHT: Als benannter Erfmder 
beauftrage ich hiermit den (die) nachstehend aufgefuhrten 
Patentanwalt (Patentanwalte) und/oder Vertreter mit der 
Verfolgung der vorliegenden Patentanmeldung sowie mit der 
Abwicklung aller damit verbundenen Angelegenheiten vor dem 
US-Patent- und Markenamt: (Name(n) und 

Registrationsnummer(n) auflisten) 



Postanschrift: 



Telefonische Auskiinfte: (Name und Telefonnummer) 



Vor- und Zuname des einzigen oder ersten Erfinders | ^/Q 


Full name of or first inventor gainer Zimmer 


Unterschrift des Erfinders Datum 


Inventor's signature^^^^^-- — ^EMe ^ ^C&L 


Wohnsitz 


„ Strucken 72 i — ? / 
Residence D _ 58579 Schalksmuhlen P&Y 


Staatsangehorigkeit 


Citizenship Germany 


Postanschrift 


Post Office Address 






Vor- und Zuname des zweiten Miterfinders (falls zutreffend) 


1 ■ - %p Bernd Lipka 

Full name of second joint inventor, if anv _ r 1 


Unterschrift des zweiten Erfinders Datum 'jffl 


Second Inventor's signature^^ ^ ate ^5L? ~0S~- DZ. 


Wohnsitz 


Pappelstradse 36 
Residence D-58099 Hagen ^ ^7-7 £ 


Staatsangehorigkeit 


Citizenship Germany 


Postanschrift 


Post Office Address 







(Im Falle dritter und weiterer Miterfinder sind die (Supply similar information and signature for third and 

entsprechenden Informationen und Unterschriften hinzuzufugen.) subsequent joint inventors.) 



POWER OF ATTORNEY: As a named inventor, I hereby 
appoint the following attorneys) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Trademark 
Office connected therewith: (list name and registration number) 



Michael L. Leetzow (Reg. No. 35,932) 

Send Correspondence to: 

Michael L. Leetzow (828) 901-5319 

Direct Telephone Calls to: (name and telephone number) 
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German Language Declaration 



VERTRETUNGSVOLMACHT: Ais benannter Erfinder 
beauftrage ich hiermit den (die) nachstehend aufgefuhrten 
Patentanwalt (Patentanwalte) und/oder Vertreter mit der 
Verfolgung der vorliegenden Patentanmeldung sowie mit der 
Abwicklung aller damit verbundenen Angelegenheiten vor dem 
US -Patent- und Markenamt: (Name(n) und 

Registrationsnummer(n) auflisten) 



Postanschrift: 



POWER OF ATTORNEY: As a named inventor, I hereby 
appoint the following attorneys) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Trademark 
Office connected therewith: (list name and registration number) 



Michael L* Leetzow (Reg. No. 35,932) 



Send Correspondence to: 

Michael L. Leetzow (828) 901-5319 



Telefonische Auskunfte: (Name und Telefonnummer) Direct Telephone Calls to: (name and telephone number) 



Vor- und Zuname des einzigen oder ersten Erfinders '^jft 


third — 

Full name of s^S***t inventor Helmar Krupp 


Unterschrift des Erfinders Datum 


Inventor's signature^^^^^^^ Date Q£ OS<0*Z 


Wohnsitz 


HochotraooQ k QoLrbeZteuKSU 
Residence b-58385 (gralgba^^^ w JJi_ 


Staatsangehorigkeit 


Citizenship Germany ^ 


Postanschrift 


Post Office Address 






Vor- und Zuname des zweiten Miterfinders (falls zutrefTend) 


Full name of second joint inventor, if any 


Unterschrift des zweiten Erfinders Datum 


Second Inventor's signature Date 


Wohnsitz 


Residence 


Staatsangehorigkeit 


Citizenship 



Postanschrift 



Post Office Address 



(Im Falle dritter und weiterer Miterfinder sind die (Supply similar information and signature for third and 

entsprechenden Informationen und Unterschriften hinzuzufugen.) subsequent joint inventors.) 
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